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herein. A Notice of Appeal was filed on March 1 5, 201 1 making this Brief due by 
May 1 5, 201 1 . Accordingly, this Appeal Brief is timely filed. 

The Board of Appeals and Interferences has jurisdiction over this appeal 
pursuant to 35 U.S.C. §1 34(a). 
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Real Party in Interest 

The inventors named on this patent application assigned their entire rights to 
the invention to Arena Pharmaceuticals, Inc. 

Related Appeals and Interferences 

There are currently no other appeals or interferences known to Appellants, 
the undersigned Appellants' representative, or the assignee to whom the inventors 
assigned their rights in the instant case, which would directly affect or be directly 
affected by, or have a bearing on the Board's decision in the instant appeal. 

Status of Claims 

Claims 1 -1 35 and 1 55 are canceled. 

Claims 1 36-1 54 and 1 56-1 63 are pending. 

Claims 144-154 are withdrawn from consideration. 

Claims 136-143 and 156-163 stand rejected and are appealed herein. 

Status of Amendments 

No amendments to the claims were filed subsequent to issuance of the Final 
Rejection. 

Summary of Claimed Subject Matter 

Claim 136 provides a method of identifying a compound capable of inhibiting 
cardiomyocyte hypertrophy. This method comprises: 

(a) contacting a candidate compound with a host cell or an isolated membrane 
thereof comprising a recombinant G protein-coupled receptor comprising an amino acid 
sequence having at least 95% identity to amino acids 991 to 1 ,346 of SEQ ID NO:2, 
wherein said G protein-coupled receptor has constitutive activity (page 5, lines 14-21 ; 
page 5 lines 21 -27; page 6 lines 8-12; page 7 line 21 page 1 1 lines 9-1 2); 

(b) determining that the compound inhibits signaling by said G protein-coupled 
receptor (page 6 lines 8-12), and 

(c) determining if the compound inhibits hypertrophy of a myocardial cell 
(page 12 lines 24-27). 

Claim 160 provides a method of identifying a compound capable of inhibiting 
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cardiomyocyte hypertrophy. This method comprises: 

(a) contacting a candidate compound with a host cell or an isolated membrane 
thereof comprising a recombinant G protein-coupled receptor comprising an amino acid 
sequence having at least 95% identity to amino acids 991 to 1 ,346 of SEQ ID NO:2, 
wherein said G protein-coupled receptor has constitutive activity (page 5, lines 14-21 ; 
page 5 lines 21-27; page 6 lines 8-12; page 7 line 21' page 1 1 lines 9-12); 

(b) identifying the candidate compound as a compound that inhibits signaling by 
said G protein coupled receptor (page 6 lines 8-12); and 

(c) obtaining a determination that the compound identified in (b) inhibits 
hypertrophy of a mycocardial cell (page 12 lines 24-27). 

Grounds of Rejection to be Reviewed on Appeal 

I. Claims 136-143, 156-163 are rejected as not meeting the written description 
requirement of 35 U.S.C. § 112, first paragraph. This is a new matter rejection . 

II. Claims 136-143, 156-163 are rejected as not meeting the enablement 
requirement of 35 U.S.C. § 112, first paragraph. 

III. Claims 1 60-1 63 are rejected under 35 U.S.C. § 1 1 2, second paragraph as 
being indefinite. 

Argument 

I. Claims 136-143, 156-163 are rejected as not meeting the written description 
requirement of 35 U.S.C. 5 112, first paragraph. 

On page 3 of the Office Action, the Examiner recites element (a) of claim 136 
(i.e., "contacting a candidate compound with a host cell or an isolated membrane 
thereof comprising a recombinant G protein-coupled receptor comprising an amino 
acid sequence having at least 95% identity to amino acids 991 to 1 ,346 of SEQ ID 
NO:2, wherein said G protein-coupled receptor has constitutive activity") and then 
states that the element "introduces new matte?' (emphasis added). As such, this 
rejection is read as being a new matter rejection. 
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The Examiner argues that the element adds new matter because "there is no 
requirement of the GPCR used in the method to be overexpressed in 
cardiomyocytes. Thus, the subject matter in the amendment is broader than 
disclosed in the specification." See the second full paragraph on page 3. In 
dismissing the Appellants' earlier arguments, the Examiner states exactly the same 
thing, i.e., "there is no requirement of the GPCR used in the method to be 
overexpressed in cardiomyocytes. Thus, the subject matter in the amendment is 
broader than disclosed in the specification". See first paragraph on page 4. 

As best understood by the Appellants, this rejection appears to be based on 
the Examiner's assertion that the specification only describes the use of 
cardiomyocytes that overexpress a GPCR and, as such, any claims that are broader 
than that include new matter. 

However, the specification is not limited in the way that the Examiner argues. 
For example, the description of a screening assay found on 1[80 on page 19 is not 
limited to one in which cardiomyocytes that overexpress a GPCR are used. 
Likewise, none of the original claims of the application are limited to the use of 
cardiomyocytes that overexpress a GPCR. Finally, 1(114 of the specification provides 
a non-limiting list of non-cardiomyocyte host cells that can be employed in the 
method, (i.e., "In some embodiments, the host cell is mammalian and selected from 
the group consisting of 293, 293T, CHO and COS-7."). 

In view of the above, the Appellants submit that the Examiner has no basis for 
arguing that the claims are broader than disclosed in the specification. 

Reversal of this rejection is therefore requested. 

II. Claims 136-143, 156-163 are rejected as not meeting the enablement 
requirement of 35 U.S.C. § 112, first paragraph. 

Claims 136-143, 156-163 are rejected under 35 U.S.C § 112, first paragraph, 
because the specification allegedly does not reasonably provide enablement for 
performing a method using a GPCR (G protein-coupled receptor) comprising an 
amino acid sequence that is at least 95% identical to SEQ ID NO:2. Appellants 
traverse. 
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Claims 136 and 160, from which all rejected claims depend, are directed to a 
screening method that employs a G protein-coupled receptor (GPCR) comprising an 
amino acid sequence having at least 95% identity to amino acids 991 to 1 ,346 of 
SEQ ID NO:2. The basis for this rejection relates in large part to the claims 
encompassing variants of the human, mouse and rat RUP40 GPCR sequences that 
are explicitly disclosed in the specification. The question is whether one of skill in the 
art would make and use such molecules without undue experimentation. 

The law relating to enablement is well established. 

When rejecting a claim under the enablement 
requirement of section 1 12, the PTO bears an initial burden 
of setting forth a reasonable explanation as to why it 
believes that the scope of protection provided by the claim is 
not adequately enabled by the description of the invention 
provided in the specification of the application. 

In re Wright, 999 F.2d 1 557, 1 561 -62 (Fed. Cir. 1 993) 

"[T]he question of undue experimentation is a matter 
of degree. The fact that some experimentation is necessary 
does not preclude enablement; what is required is that the 
amount of experimentation 'must not be unduly extensive'". 

PPG Indus., Inc. v. Guardian Indus. Corp., 75 F.3d 1558, 1564 (Fed. 
Cir. 1996) 

The test is not merely quantitative, since a 
considerable amount of experimentation is permissible, if it 
is merely routine, or if the specification in question provides 
a reasonable amount of guidance with respect to the 
direction in which the experimentation should proceed to 
enable the determination of hot to practice a desired 
embodiment of the invention claimed. 

PPG Indus., 75 F.3d 1564 (quoting Ex parte Jackson 217 USPQ 804 
807 (BPAI 1982)) 

Factors to be considered in determining whether a 
disclosure would require undue experimentation . . . include 
(1) the quantity of experimentation necessary, (2) the 
amount of direction or guidance presented, (3) the presence 
or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of 
those in the art, (7) the predictability or unpredictability of the 
art, and (8) the breadth of the claims. 
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In re Wands, 858 F.2d 731 , 737 (Fed. Cir. 1 998). 

In making this rejection, the Examiner argues that variants of SEQ ID NO:2 
are not enabled because "it is unpredictable whether a GPCR that has 95% 
sequence identity to SEQ ID NO: 2 shares the same property of RUP40 GPCR of 
SEQ ID NO:2 because the instant disclosure fails to provide sufficient description 
information, such as definitive structural or functional features of the recited genus of 
GPCR variants and homologs. There is no description of the conserved regions that 
are critical to the structure and function of the genus recited. There is no description 
of the sites at which variability may be tolerated and there is no information 
regarding the relation of structure to function". See OA page 8, 1 st 1f. 

However, predictability is but one of the factors in the Wand's analysis. The 
crux of the question of enablement is whether, taking all the Wand's factors into 
account, practice of the claimed method would require undue experimentation. 

The specification discloses the sequence of a wild type human RUP40 (SEQ 
ID NO:2), as well as the sequence of wild type rat RUP40 (SEQ ID NO:4) and the 
partial sequence of wild type mouse RUP40 (SEQ ID NO:6). RUP40 fusion proteins 
are described throughout the specification. See, e.g., pages 95-97. The specification 
also teaches that several techniques for making variants, e.g., by site-directed 
mutagenesis, PCR or direct synthesis, were generally available at the time of filing. 
See H390 on page 80 and W1 0 and 41 1 on page 90. The specification states that 
RUP40 is a GPCR that is coupled to Gq and increases the production of IP 3 when 
stimulated, as evidenced by substantial constitutive activity (see Fig. 5, for example). 
See, e.g., 1f14 on page 4, H553 on page 133 and Fig. 5. The specification describes 
the general structure/function relationship of GPCRs. See, e.g, %5 on page 2 to 1f13 
on page 4. The specification describes a variety of methods for assaying GPCRs 
which can be used to test variant proteins for activity. See the section starting on 
page 93 as well as page 132. The specification also describes working examples 
showing that elevated RUP40 activity in cardiomyocytes through recombinant 
expression of constitutively active wild type human RUP40 leads to hypertrophy of 
myocardial cells and an increase in atrial natriuretic factor (ANF) expression. See 
Example 15 on page 13 and Figs. 6A and 6B. 
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In particular, the specification discloses the sequence of human RUP40, rat 
RUP40 and partial mouse RUP40. Because the proteins defined by these 
sequences are functional orthologs, the sequences can be cross-compared to 
identify amino acid positions that are tolerant to substitution, as well as amino acid 
positions that may not be tolerant to substitution. This information can be used to 
generate variants of human RUP40 that would be expected to be functional. For 
example, amino acids 991 to 1 ,346 of SEQ ID NO:2 (human RUP40) correspond to 
amino acids 994 to 1 ,349 of SEQ ID NO:4 (rat RUP40). Comparison of these 
sequences indicates they differ at 51 positions, and that they are 85.7% identical. 
Therefore, in making a variant of the human RUP40 for use in the claimed method, 
one of skill in the art would be able to make amino acid substitutions at up to 17 of 
any of the 51 differing positions without expecting a loss of activity. 

Moreover, the record shows that RUP40 is a member of an extremely well 
characterized family of proteins: the GPCRs. A search of NCBI's PubMed database 
reveals that there are well over 3700 journal articles, including 614 reviews, that 
have a publication date that precedes the priority date of the instant application 
(June 20, 2003) and contain the phrase "GPCR" OR "G protein-coupled receptor" in 
the abstract. See Exhibit A. Thus, at the priority date of the instant application, 
GPCR proteins were a subject of significant interest in the scientific community, and 
the level of skill in the art was very high. The art in which the subject RUP40 protein 
belongs was therefore highly developed at the priority date of the instant application. 

For example, at the priority date of the instant application one of skill in the art 
would have knowledge of the atomic coordinates of at least one GPCR (see, e.g., 
Palczewski 2000; full citation and reference provided in evidence appendix). At the 
time of filing, the structure/function relationship of many GPCRs had been 
investigated (see, e.g., Shin 2002, Chung 2002, Mouledous 2000, Krasnoperoc 
1999, Hurley 1999, Akal-Strader 2002, and Yang 2002; full citation and references 
provided in evidence appendix), and several reviews on the structure/function 
relationship of GPCRs had been published (see, e.g., Ulloa-Aguirre 1999, Chollet 
1999, Gimpl 2001, Bai 1999, Olah 2000, Missale 1998 and Sealfon 1995; full 
citation and references provided in evidence appendix). In addition, at the time of 
filing, one of skill in the art would have been aware of several algorithms for 
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predicting GPCR structure (see, e.g., Filizola 1998 and Orry 2000; full citation and 
references provided in evidence appendix), an algorithm for predicting important 
residues in GPCRs (see, e.g., Califano 2000; full citation and reference provided in 
evidence appendix), and reviews on the engineering of GPCRs by domain swapping 
(see, e.g., Gouldson 1998 and Gouldson 2000; full citation and references provided 
in evidence appendix). These references are all of record in the instant case. 

Given the information in the instant specification and the deep general 
understanding of the structure and function of GPCR proteins, the Appellant submits 
that one of skill in the art would be able to make and use a large number of operable 
variants of RUP40 without undue experimentation. 

The Appellants' arguments for withdrawal of the outstanding rejection are 
consistent with Ex parte Kubin (BPAI 2007; Appeal no. 2007-0819) which is a 
precedential decision by the BPAI. The grounds of the enablement rejection decided 
in Ex parte Kubin are similar to the grounds of rejection in the instant case in that in 
Ex parte Kubin a claim reciting "80% identity" language 1 was rejected as being non- 
enabled because there were no working examples other than SEQ ID NOS:1 and 2, 
and because very small changes in sequence, even one amino acid, can alter 
protein function. In this case, the Board acknowledged that although biotechnology 
is unpredictable, the other Wands factors, particular "the state of the art" and "the 
relative skill of those in the art" weigh more heavily in the Appellants' favor. In 
essence, the Board in Ex parte Kubin stated that "The amount of experimentation to 
practice the full scope of the claimed invention might have been extensive, but it 
would have been routine. The techniques necessary to do so were well known to 
those skilled in the art". Given the evidence described above and applying the logic 
of Ex parte Kubin, the Appellants submit that practice of the claimed method would 
not require undue experimentation, and this rejection should be withdrawn. 

The Appellants also note that the BPAI has reversed several rejections based 
on similar grounds to those of this rejection. For example, in Ex parte Liao (BPAI 



1 Claim 73, the independent claim discussed in Ex parte Kubin recites: "An isolated nucleic acid 
molecule comprising a polynucleotide encoding a polypeptide at least 80% identical to amino acids 22- 
221 of SEQ ID NO:2, wherein the polypeptide binds CD48". 
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2008; Appeal No. 2008-4364) the claims 2 were rejected because the specification 
did not identify any domain of EDG-1 that was critical for EDG-1 activity. Like 
RUP40, EDG-1 is a GPCR. In this case, the Board recognized that the effect of 
amino acid substitutions can be unpredictable. However, the rejection was reversed 
because although one of skill in the art might have been required to make and test 
every EDG1 variant encompassed by the claims, the claims were nevertheless 
enabled because the level of skill in the art is high (particularly because EDG-1 is a 
GPCR) and the experimentation would have been routine. Likewise, in Ex parte 
Heck (BP Al 2008; Appeal No. 2008-28753), the Board noted that "some deletions 
and mutations will reduce activity". However, the Board reversed the rejection 
because "the amount of experimentation to practice the full scope of the claimed 
invention might be extensive, such experimentation would have been routine." 
Similarly, in Ex parte Abad (BPAI 2007; Appeal No. 2007-43564), the Board again 
noted "any particular mutation in a protein sequence, even a conservative mutation, 
may result in an unpredictable change in the activity or function of a particular 
protein". In this case, the Board reversed the rejection because identifying active 
variants "would have required some experimentation in order to determine which 
nucleic acids would have pesticide activity and against which pests, but that 
experimentation would have been routine, not undue". 

The Appellants understand that every case has its own set of facts that 
distinguishes that case from others. However, given the guidance in the instant 
specification, the vast amount of structural information on GPCRs available in the 
prior art, the similarity of this case to the cases discussed in Ex Parte Kubin, Ex 
parte Liao, Ex parte Heck and Ex parte Abad, and the limited scope of the claims, 
which recite structural and functional parameters for the sequences used in the 
claimed method, the Appellants believe that one of skill in the art would be able to 
practice the claimed method without undue experimentation. As such, this rejection 
should be reversed. 



2 The claims appealed in this case were directed to a screening method that employed a polypeptide 
"having at least 95% identity to an amino acid sequence of SEQ ID NO:5". 

3 The claims appealed in this case were directed to an isolated polynucleotide that is "at least about 
98% identity" to SEQ ID NO:1 . 

4 The claims appealed in this case were directed to an isolated nucleotide acid "having at lest 90% 
sequence identity to" SEQ ID NO:3, wherein the sequence encodes a pesticidal polypeptide. 
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As explained in greater detail below, the Examiner makes a number of 
erroneous statements in the Office Action. In view of these erroneous statements, 
the Appellants submit that the basis for the rejection lacks foundation. 

On page 6 of the Office Action, the Examiner states that that "human RUP40 
is not disclosed as being constitutively active." However, as explained in 1J553 of the 
specification (on page 133), human RUP40 (SEQ ID NO:2; see 1(550) "manifested a 
level of constitutive Gq coupling activity", as evidenced by the IP 3 accumulation 
assay described in Example 14 of the application. As such, the specification 
explicitly discloses that wild type human RUP40 is constitutively active. This 
conclusion is consistent with the results discussed in Example 1 5, which show that 
that wild type RUP40 causes a cellular phenotype if it is expressed in a cell. The 
Examiner's argument that human RUP40 is not disclosed as being constitutively 
active is therefore inconsistent with the data shown in the instant application, and 
carries no weight. 

Likewise, on page 6 of the Office Action, the Examiner contends that "without 
a known ligand/agonist of overexpression of the human RUP40 in cardiomyocytes, 
one skilled in the art would not be able to identify a compound that inhibits the 
signaling of human RUP40 and inhibits cardiomyocyte hypertrophy." However, the 
specification teaches that wild type human RUP40 exhibits constitutive activity, such 
as when recombinantly expressed in a host cell, e.g. a cardiomyocyte. An inhibitor of 
constitutive activity can be identified in the absence of a known ligand/agonist of the 
receptor. An exemplary inhibitor is an inverse agonist. An identified inhibitor can 
subsequently be assayed for inhibition of hypertrophy in a myocardial cell. The 
Examiner's argument that a known ligand or agonist is required to identify an 
inhibitor of signaling by human RUP40 is therefore inconsistent with the data shown 
in the instant application, and carries no weight. The Examiner may not know what 
an inverse agonist is (see, e.g., 1J360). 

Finally, on page 7 of the Office Action, the Examiner argues that "inhibiting 
cardiomyocyte hypertrophy may be determined in a cardiomyocyte cell, not any kind 
of cell as recited in the claims" (emphasis added). However, claim 136 and 160 
require compounds that inhibit hypertrophy of myocardial cells. See claim 136: 
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"determining if the compound inhibits hypertrophy of a myocardial cell" (emphasis 
added) and claim 1 60 requires "obtaining a determination that the compound 
identified in (b) inhibits hypertrophy of a myocardial cell" (emphasis added). 
Recitation of myocardial cell can be found throughout the specification (see, e.g., 
W3 and 16) Because these claims require a myocardial cell, rather than "any kind of 
cell", the Examiner's statement is inaccurate. 

In view of the above, the Appellants submit that the Examiner has made a 
number of errors in attempting to establish this rejection. 

The Appellants submit that this rejection has been adequately addressed. 
Withdrawal of this rejection is requested. 

III. Claims 160-163 are rejected under 35 U.S.C. § 1 12, second paragraph as 
being indefinite. 

This rejection, as found on page 10 of the Office Action, is pasted below. 

Qaim i§Q is indefinite because it recites a limitation in step (c). "obtaining a 
determina^on that tfis compound identified in ih) inhibits hypertrophy of a myocardial 
ceif\ it is unclear what the metes and bound of the limitation lis. Claims 161-163 are 
rejected as: dependent claims from claim 1 BO. 

This rejection should be reversed because the rejection does not explain why 
the phrase in question is indefinite. 

To the extent that any further discussion is necessary, the Appellants submit 
that because the claim starts with a verb i.e., "obtaining" and then sets forth what is 
being obtained, i.e., "a determination that that the compound identified in (b) inhibits 
hypertrophy of a myocardial cell", it is not clear to the Appellants how such a phrase 
can be indefinite, particularly since ways in which compounds can be tested to 
determine if they inhibit hypertrophy of a myocardial cell are well known and 
examples of which are found throughout the application. See, e.g., the section 
starting on page 93, page 132 and Example 15 on page 133. 
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The Appellants submit that there is no basis for this rejection. Reversal of this 
rejection is requested. 

In view of the foregoing discussion, the Appellants contend that a prima facie 
case of obviousness cannot be maintained and respectfully request that the 
rejections be reversed, and that the application be remanded to the Examiner with 
instructions to issue a Notice of Allowance. 

Respectfully submitted, 

Date: April 19, 2011 By: /James S. Keddie, Reg. No. 48,920/ 

James S. Keddie, Ph.D. 
Registration No. 48,920 
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Claims Appendix 

1 36. A method of identifying a compound capable of inhibiting cardiomyocyte 
hypertrophy, comprising: 

(a) contacting a candidate compound with a host cell or an isolated membrane 
thereof comprising a recombinant G protein-coupled receptor comprising an amino acid 
sequence having at least 95% identity to amino acids 991 to 1 ,346 of SEQ ID NO:2, 
wherein said G protein-coupled receptor has constitutive activity; 

(b) determining that the compound inhibits signaling by said G protein-coupled 
receptor, and 

(c) determining if the compound inhibits hypertrophy of a myocardial cell. 

137. The method of claim 136, wherein element (c) comprises: 

(i) contacting the compound with a cardiomyocyte cell in vitro; and 

(ii) determining whether the compound inhibits hypertrophy of the 
cardiomyocyte cell. 

1 38. The method of claim 1 37, wherein the method comprises measuring the 
size of the cardiomyocyte cell or the expression of atrial natriuretic factor (ANF) by the 
cardiomyocyte cell. 

139. The method of claim 136, wherein element (c) comprises: 

(i) administering the compound to a mammal; and 

(ii) determining whether the compound inhibits hypertrophy of the heart of the 
mammal. 
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1 40. The method of claim 1 39, wherein the mammal is a rat, a mouse or a pig. 

141. The method of claim 139, wherein element (ii) comprises evaluating 
congestive heart failure, congestive cardiomyopathy, heart hypertrophy, left ventricular 
hypertrophy, right ventricular hypertrophy or hypertrophic cardiomyopathy. 

142. The method of claim 136, wherein the method comprises identifying an 
inverse agonist of the receptor. 

143. The method of claim 1 36, wherein the method comprises identifying an 
antagonist of the receptor. 

156. The method of claim 139, wherein element (ii) comprises evaluating 
hypertrophy of the heart in congestive heart failure or congestive cardiomyopathy. 

157. The method of claim 139, wherein element (ii) comprises evaluating 
hypertrophy of the heart in post-myocardial infarction re-modeling. 

1 58. The method of claim 1 36, wherein the signaling is production of a reporter 
protein by a cell. 

159. The method of claim 136, wherein said signaling is production of IP 3 in a 

cell. 

160. A method of identifying a compound capable of inhibiting cardiomyocyte 
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hypertrophy, comprising: 

(a) contacting a candidate compound with a host cell or an isolated membrane 
thereof comprising a recombinant G protein-coupled receptor comprising an amino acid 
sequence having at least 95% identity to amino acids 991 to 1 ,346 of SEQ ID NO:2, 
wherein said G protein-coupled receptor has constitutive activity; 

(b) identifying the candidate compound as a compound that inhibits signaling by 
said G protein coupled receptor; and 

(c) obtaining a determination that the compound identified in (b) inhibits 
hypertrophy of a myocardial cell. 

161. The method of claim 160, wherein the method comprises identifying an 
inverse agonist of the receptor. 

162. The method of claim 160, wherein the signaling is production of a 
reporter protein by a cell. 

1 63. The method of claim 1 60, wherein said signaling is production of IP3 in a 

cell. 
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Evidence Appendix 

The following exhibit and references were made of record in a response and 
IDS that was filed by the Appellants on November 30, 2009. The Examiner indicated 
that all of the references were considered on January 22, 201 0. 

Exhibit A. 

A, -zew ski si *&< Crystal st ructure ofrhodopsm: A Gprnmn-cmipied ma?ptm\ 

B . SMft N ei at Molecular modeling and .dte-specifk mMOgemms of the kismmin e~ 
hmimg of the hhkmme H4 receptor, Mt>3 -iPMnwol , 200-2 62: 3&-47 . 

C Ctaig DA et si, Mukt^mu\m % <md peptide muilyxis of the DRY motif m the 
edp!m2A odmK^rgie r£X&p.i<>r:- evidence far tdteemtte mechimmm in G proteht- coupled 

D, MoulettaB ei Fmctimml inmthutkm of the nockeotin revcptor by limine' 
mb&itiituw .of^lutamim 286 m the: C termmm oftrammembmm scgrmtzi Virevzdem^e from 
ii lite-directed mMtoeemMi study of the ORL1 moeptor trott^ 

Pharmacol 2000 57:4^3-502. 

E, Kni^slopeiw et aL Structure oiphtd^^ 

alpkci- htrofmw^ study with ciddtmdndvpmdmt meeptwofoiphe- 

htmioxm iCML}d?kffm xmmm JlUolChmiL 1999 274:3590-6. 

E Hrafk v . Struetiire-fmMim- stmUes of the eighth hvdm^kobte dmnoin of sis 
semtonm receptor, J ^umdmxth W® 9 12:41 3-21 

G* AksJ-Slrade?' ei ai. Residues dn the first >e>:tracelhdxr looo of a G proteio-comksi 
receptor pimamk in si'0ml^mmhctkm, i Biol Cten, 2002 277 ;30S8 tS(k 

H.. YfMg ei a! , Moiemwr demrm itmrns of human tmd<mocortm-4 receptor 
remomMe fwr. antm&ntef $HU9:lf£ : -sete%Hm actmt\\ I BM Cham, 2002 277 :2032S-35 

X ..... >( 
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C? • .... .... j> 4 t f 

meeptws- Arcll Met t Res. 1999 30- 420-35 (Review) 

h Cholfef et &L >^fev;> i<: vf ? itiwrvifcbes to € protein- coup led Mce&fors: xlrmtftire, 
fimctkm ami dymmi^ 3 Comp&t Aided Mol Des. 1 999 13:209-19 (Review) 

K, Glmp.l &i &l< ?M (>xykK-m rmept&r sysUm: ''$f&tiirfyju^i^'- amlreguhthm 
PiinM & v , 2 OO I I I i«29 -S3 { Review ) 

L. B&i et'.ai Structure ^mJ function qf ihe e-x£r&ci4Mm: cakium- sensing receptor, hit 
J, M-Di 'Med 1999 ■4;-:l 1 5-25: (Revkw) 

M. °0!al) el- &t The-nifie afmcsptor mature ■md^£rmmmg;mkm^lm ■ mce$Ki?r 

R Mi* sale e£ &L Dopamine receptees: frmn structure to ftmciion, Physiol Rev, 1998 

0, Sealfon et ak Fimttkwal tkmrnim ejUke^ hormone 
receptm\ CfeiiMoi Neu^bitil 1995 15:25-42 (Review); 

FiH/Ma ef si BUNIM^E; a prouru^ iiw. lr<mmi£mbm?ic domains o f 

G- vrotem-cotwled r crept a rs , J CommU Aided Moil Des, :• 12' J" 1 1-8. . 

Q. Ony et MmMmg mad 'docking the amhxhelm G-pwtem-cmtpkd meep$&r. 
Biophys J, 20TX) 79; 3083-94 

Biobrfomnifics, 2000 16: 34 {-57.- 



18 



Attorney Docket No. AREN-060 
USSN: 10/561,132 

.S, CkaiMson U iit, Bomam swapping in CPprmem emipied mmpurr dkmr& Ptowm 
Eng. 1998-1 1 :USim 

T; Ckiuikisoji .etal. Dmerizttiion mid dmnmnmapping in G-pratew-cfmpled 
rempt&rx: a mmjumtkmai study. Netnx^pswIwph^Bacolagy. 2000 2>:S60-77. 



19 



